i) the direct impacts of climate change such as extreme weather events will have significant mental health implications;
ii) climate change is already impacting on the social, economic and environmental determinants of mental health with the most severe consequences being felt by disadvantaged communities and populations;
iii) understanding the full extent of the long term social and environmental challenges posed by climate change has the potential to create emotional distress and anxiety; and iv) understanding the psycho-social implications of climate change is also an important starting point for informed action to prevent dangerous climate change at individual, community and societal levels.
Background
While the burden of disease of mental illness has long been recognised, there is an increasing understanding of the social, economic and environmental determinants that promote the mental health of individuals, communities and societies [1] [2] [3] . As evidence about the reality and the consequences of climate change has expanded, a growing body of evidence has emerged about the health effects of climate change [4] . In this article we focus particularly on the mental health implications of climate change.
This article will therefore discuss three areas of emerging concern about the relationship between climate change and mental health. Firstly, the direct impacts of climate change, such as extreme weather events, are likely to have immediate impacts on mental health concerns and outcomes. Secondly, vulnerable communities are beginning to experience disruptions to the social, economic and environmental determinants that promote mental health. Finally, there is an emerging understanding of the ways in which climate change as a global environmental threat may create emotional distress and anxiety about the future. We conclude with some reflections on future policy, practice and research priorities in the fields of mental health and mental health promotion.
Health and climate change
There is now a very strong scientific consensus that global warming is occurring, that it is largely caused by human emissions of greenhouse gases, that the effects are already observable, and that further warming will occur. The most recent report of the Intergovernmental Panel on Climate Change (IPCC) estimates current global warming to be almost 0.8°C above pre-industrial levels and projects a further rise in the coming decades [5] . This report also reconfirms that it is human emission of greenhouse gases that has been mostly responsible for global warming over the past 50 years, and that even if emissions are greatly curtailed, the existing accumulation of emissions in the Earth's atmosphere has committed us to some warming over the coming century [5] .
The impacts of current global warming are now observable in physical systems such as the rise of sea levels, glacial retreat, significant reductions in the extent and thickness of Arctic sea ice, alterations in rainfall patterns and in biological systems such as earlier spring activities of numerous plant and animal species [5] . There is growing concern that the current growth rate of greenhouse gas emissions and observed climate impacts indicate that climate change is occurring at a rate greater than the most pessimistic scenarios assessed by the IPCC [6, 7] .
Research on the health effects of climate change has focused largely on direct physical health impacts, principally:
• death and injury from extreme weather events;
• impacts of increased temperatures and heat waves;
• spread of vector-borne disease;
• air quality and respiratory illness; and
• changes in food and water quality and availability [4, 8] .
There is also increasingly clear recognition that the distribution of health impacts will tend to fall more heavily on low-income or otherwise more vulnerable populations [8, 9] .
Mental health and climate change: short and long term implications
The psychological and mental health implications of climate change have only more recently been considered within climate change and health frameworks, particularly in the context of disaster recovery from extreme weather events [8, 10] . In the Australian context, the broader connections between climate change and mental health have also importantly begun to be canvassed as part of the Garnaut Climate Change Review [11] .
There are three key mental health implications of climate change. Firstly, direct impacts of climate change, such as extreme weather events, are likely to have immediate impacts on the prevalence and severity of mental health issues in affected communities as well as significant implications for mental health systems. Secondly, vulnerable communities are beginning to experience disruptions to the social, economic and environmental determinants that promote mental health. Finally, there is an emerging understanding of the ways in which climate change as a global environmental threat may create emotional distress and anxiety about the future.
Discussion

Immediate mental health impacts of climate change
There is an extensive body of evidence showing the ways in which extreme weather events can lead to psychological and mental health outcomes associated with loss, disruption and displacement as well as cumulative mental health impacts from repeated exposure to natural disasters [10, [12] [13] [14] [15] [16] . Disaster response and emergency management have been a focus of government and agencies over the past decade, with an increasing emphasis on psychological and psychosocial interventions [17] .
Mental health impacts differ according to the type, suddenness and scale of the catastrophe, and the social, historical and cultural context in which it occurs [18] . Impacts are compounded by the vulnerability of individuals and communities, the appropriateness of emergency responses, and the resources available to provide support and rebuild. While extreme weather events occur world wide, it is often the poorest communities that are already deficient in services, which are likely to be disproportionately impacted by natural disasters.
Despite cultural variations between countries and individuals, communities show some common patterns of psychosocial responses to disasters [13] . Acute traumatic stress is the most common normative response post disaster, with symptoms subsiding once conditions of safety and security have been re-established [19] . Some survivors, however, will continue to experience chronic posttraumatic stress disorder (PTSD), as well as a range of other stress-related problems such as complicated grief, depression, anxiety disorders, somatoform disorders and drug and alcohol abuse [20] . Children often exhibit more severe distress after disasters than do adults [21] .
A preliminary overview of research conducted in communities effected by Hurricane Katrina shows high rates of depression, domestic violence and significantly higher rates of suicide completion and attempts (14.7 and 78.6 times the area's baseline rate respectively) [22] . This population also showed high rates of post-traumatic stress disorder [23] . These mental health outcomes are attributable not simply to exposure to the event, but subsequent displacement, unstable housing, and lack of access to support services and employment [22] . A study of child abuse following North Carolina's Hurricane Floyd concluded that families are vulnerable to an elevated risk of child abuse following a disaster [24] , probably related to increased parental stress and decreased social support.
Caring for the mental health needs of affected people following an extreme weather event, or other natural disaster, is constrained by several factors, such as limitations in service capacity (resources and skills), high levels of immediate chaos, widespread distress, and delays before essential services are re-established [20] . Emergency mental health services need to combine several interventions to meet the needs of a distressed community, as well as the needs of those who are traumatised and those with severe mental illness [17] . There is ongoing debate about where and how services should be prioritised [25] . Consensus is emerging about the importance of rapidly restoring safety and security so that the majority of the population can begin the recovery process. This effectively reduces the numbers of people with traumatic stress reactions. The ADAPT model (Adaptation and Development after Persecution and Trauma) proposes that the ideal recovery environment is one which repairs the key psychosocial domains that are threatened by disasters. This includes creating conditions of security and safety, reuniting families, establishing systems of justice, creating foundations for work/livelihoods, and restoring institutions that confer existential meaning and coherence [26] . For the majority of people, this type of care is sufficient.
People with pre-existing severe mental health issues, such as psychosis, are especially vulnerable to significant mental health impacts following a disaster. These people need urgent care and can present a significant challenge in an emergency context where pre-existing mental health services may have been destroyed and severely disrupted by the disaster.
More recently, interest in mental health interventions post disaster has also included pre-event community education and preparedness [17] . Significant mental health issues are experienced by members of communities in disaster prone areas, particularly during 'disaster seasons' where people have to live with ongoing uncertainty, anxiety and dread before a disaster has even occurred. These significant background stressors are routinely underestimated or ignored in the literature [27] . There is an urgent need for better understanding of the mental health impact of ongoing climate-change 'threats' on individuals and communities living in disaster prone regions.
Impact of climate change on social and economic determinants of mental health
Increasing awareness of the importance of understanding and addressing mental health promotion prompts us to think more widely about the impact of climate change on the broader determinants of mental health.
The World Health Organisation (WHO) defines health as 'a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity' [3] . [29] .
Informed by an extensive review of available evidence, VicHealth has identified a number of potentially modifiable social and economic determinants crucial to the mental health and wellbeing of individuals and communities: economic security and participation, social inclusion and freedom from violence and discrimination [29] . The following discussion outlines potential impacts of climate change and of climate adaptation and mitigation policies on these broad determinants of mental health and wellbeing.
Economic security and participation
While [9] .
Relative socioeconomic disadvantage and unemployment are linked to poor mental health through increased exposure to psychosocial risk factors including reduced personal autonomy, negative self perception, stress, insecurity and social isolation [30] [31] [32] . Through its likely impact on economic systems and cost of living, and the unequal distribution of these impacts within and between communities, climate change is likely to negatively impact on mental health and wellbeing.
Financial hardship related to climate change may result from: reduced income and employment in climate sensitive industries such as agriculture and tourism; loss of assets and recovery costs from extreme weather events or relocation; and increases to the cost of essential goods and services [9, [33] [34] [35] . In addition, the rapid restructuring of emissions intensive industries including power generation, agriculture and heavy industry present significant challenges for mental health through potential loss of employment in these industries, especially in low-skilled or regional workforces with few employment alternatives.
While some communities are more likely to be exposed to climate change impacts due to their location (for example, coastal areas), others have limited adaptive capacity due to poverty, poor physical and service infrastructure and economic reliance on climate vulnerable ecosystems [36] . Some communities are vulnerable on both counts, and it is in these communities that the social and economic impacts of climate change are likely to be most severe. Communities already experiencing socioeconomic disadvantage and associated higher rates of mental health issues are therefore likely to be further marginalised by economic impacts of climate change, which in turn has implications for community wellbeing and mental health systems.
Reduced income security caused by climate change is likely to be exacerbated by increased costs of basic goods and services, leading to greater economic exclusion. Climate change can affect food security through disruptions to the global food supply from extreme weather events but also through relatively rapid changes to the viability of agricultural land. Recent rapid increases in food prices due to drought and global demands for biofuels have highlighted the vulnerability of the world's food production systems to climate change [37] .
Other basic goods and services such as energy, water and communications are likely to become less affordable as production and distribution costs rise and competition increases for water resources [38] . Insurance costs are also likely to rise due to increased risk within the insurance industry. These rises may further expose low income households, many of whom are already under-insured, to mental health impacts from the irrecoverable loss of possessions as well as significant financial stress [39] .
The interaction of climate related economic impacts and mental health is already being felt in drought effected rural Australia. Reduced income security due to ongoing drought has contributed to a number of social impacts including stress, social isolation, strain on relationships, and evidence of increased rates of suicide [40] [41] [42] . Farm families are employing a number of economic coping strategies, such as seeking work outside the agricultural sector and reducing household expenditure. However, without adequate support, these strategies in themselves may have mental health impacts. Reducing participation in 'optional' activities such as social events can contribute to isolation, while increased workloads and separation of families to access employment opportunities creates additional emotional stress [43] .
Inadequate service and policy responses to support communities economically affected by climate change and necessary economic restructuring are likely to increase the negative impacts on wellbeing at both an individual and community level.
Social exclusion and effects of displacement
Social exclusion refers to a multidimensional lack of connection with the activities of the wider community and encompasses lack of economic participation, social disconnection and lack of access to services [44] . In addition to the effects on economic participation outlined above, climate change is likely to fracture social networks and community connection through the increased displacement of climate vulnerable communities as a result of both economic and forced migration.
Quantifying involuntary migration due to climate change is extremely difficult as many existing factors such as social and economic vulnerability, security of food and water supplies, and capacity to migrate are likely to interact with physical climate change impacts to influence rates and types of displacement [45] . However, there is little doubt that both the long-term effects of climate change and associated extreme weather events will displace significant numbers of people, largely from already vulnerable communities. Extreme weather events, sea level rise, destruction of local economies, resource scarcity and associated conflict due to climate change are predicted to displace millions of people worldwide over the coming century. The most commonly cited figure of projected population displacement from climate change is 200 million people by 2050 [45, 46] .
The negative mental health impacts of forced migration, whether fleeing from violence, destroyed livelihoods or extreme poverty are significant though vary greatly depending on individual circumstances [47] . The loss of connection to place and sense of belonging associated with displacement can also undermine mental health [48] . This has implications for refugee and resettlement policy, in particular the resources available to support communities following migration. Porter and Haslam (2005) note that availability of support and economic opportunities in receiving countries are linked to better mental health outcomes for newly arrived communities [49] .
Increased exposure to cultural and racial discrimination in receiving communities is also a risk factor for negative mental health outcomes. This is especially likely if immigrants are seen as a cultural threat or competition for natural or economic resources, as may well be the case in climate change situations [46] .
Within Australia, the internal displacement of some climate vulnerable communities is increasingly likely, especially from rural communities, coastal areas and the Torres Strait. The loss of population and community vitality associated with economic migration from small rural communities is likely to affect the mental health of both those displaced in search of more stable livelihoods and those remaining in the declining community [50] . [57] .
The question that McKibben raises is how psychologically, emotionally and politically should we as human beings respond to this fundamental change in the relationship between the human species and the world we inhabit?
It is also important to note that popular understanding of climate change is primarily mediated through communication channels (television, computer, radio, newspapers and magazines), which filter the way the public views climate change. The ways in which these stories are framed, edited and represented, impact on how an individual understands climate change as well as the ways in which they respond to this news.
Individuals further make sense of the information that they receive about climate change by talking with others, sharing views, and reality testing their appraisals. In the end, an individual's understanding of climate change, and their emotional reactions to this knowledge, is a combination of individual processes such as their own concerns, defenses, thoughts and feelings, and social processes. Some of these social processes include social constructions of climate change and social amplification of risk in which public perceptions of risk are intensified or dampened [27] .
There is a complex relationship, therefore, between climate change and people's awareness of, and responses to, environmental threats. From a psychological point of view, feelings and thoughts about such a potentially enormous threat are likely to be 'managed' by adaptive protection motivation systems, and modified through social comparison with others and selective information exposure [27] .
For many people, the resulting emotions are commonly distress and anxiety. People may feel scared, sad, depressed, numb, helpless and hopeless, frustrated or angry. Sometimes, if the information is too unsettling, and the solutions seem too difficult, people can cope by minimising or denying that there is a problem, or avoiding thinking about the problems. They may become desensitised, resigned, cynical, skeptical or fed up with the topic. The caution expressed by climate change skeptics could be a form of denial, where it involves minimising the weight of scientific evidence/consensus on the subject. Alternatively, it could indicate that they perceive the risks of change to be greater than the risks of not changing, for themselves or their interests [58] . The psychological impact of climate change as a global phenomenon has a lifecycle aspect. Children and young people growing up with an uncertain future that is not of their making may experience the threat of climate change very differently from their parents and grandparents. As Tucci, Mitchell and Goddard (2007) note in a survey of Australian children 'a quarter of children are so troubled about the state of the world that they honestly believe it will come to an end before they get older' [59] .
It is likely that many children are aware of the threat of climate change. However, it is also quite likely that they are confused about the facts and the magnitude of the threat they personally face, and might feel anxious, concerned or confused. Worries and anxieties about these threats can become difficult for children of all ages to deal with. [60] .
The comparison between the emotional and psychological impacts of the threat of nuclear war and climate change is valuable and revealing. In both instances there is a real and imminent threat not just to the survival of particular individuals, communities or societies but to the human species -and perhaps to life on the planet as a whole.
However, a significant difference between the threats of nuclear war and climate change is the potentially greater range of ways in which citizens have the capacity to take action individually and collectively. Notwithstanding the enormity of the climate change challenge, we know what many of the solutions are, and there are many actions that citizens can take individually and collectively to make a difference at household, local, national and global level. When people have something to do to solve a problem, they are better able to move from despair and hopelessness to a sense of empowerment.
Mental health and climate change: policy, practice and research implications and challenges
Emerging evidence of the mental health and psycho-social implications of climate change can usefully inform understanding and action at individual, community and societal levels. The following concluding remarks provide an initial sketch of potential directions and issues requiring further research and debate.
At the level of individual responses, the Australian Psychological Society has developed the following advice and suggestions for mental health professionals and individuals experiencing psychological and emotional distress in relation to the threat of climate change (see Table 1 ). These tips are derived from an extensive psychological literature including social and behavioural change literature, environmental and community psychology, and the positive psychology movement. The tips are not necessarily useful or appropriate for individuals with mental health issues, or who are experiencing severe levels of anxiety or depression, for whom professional help would be more appropriate.
From a clinical perspective, an emerging area of research is management of individuals with excessive worry or anxiety about climate change. Whilst a heightened level of concern in the general community is not unexpected and indeed appropriate, some individuals experience more intense worry that causes distress and/or interferes with normal day to day life. Anecdotally, groups that appear to be more at risk include individuals with existing depression or anxiety disorders, those working in the field of climate change, and children and adolescents.
Therapeutic approaches will vary greatly depending on the clinical presentation, the background and training of health professional, their affiliation to a particular psychological orientation and the clinical setting in which the individual presents. For example, psychological approaches may be theoretically grounded in eco-psychology, grief/loss counselling, cognitive behavioral therapy, interpersonal therapies, group therapy approaches aimed at building social capital and resilience, or a range of other approaches. Overlaying this diversity of theoretical approaches is the therapist's own conceptualisation of environmental issues, which is likely to affect how they see their role and to some extent, the aims of the therapy.
As noted above the capacity of mental health systems to respond effectively to the short and longer term impacts of climate change will be influenced by a number of factors including the availability of an appropriately skilled workforce and the extent to which services are linked and integrated with other relevant services and organisations [35] . This will be a challenging policy area in Australia given that mental health services are already under resourced to meet existing demand, especially in rural areas where recruitment and retention of mental health professionals is particularly difficult [35, 61] . In thinking about opportunities for community and societal level actions, many governments, communities and environmental organisations have begun to develop integrated strategies for climate mitigation and adaptation informed by a commitment to creating healthy, just and sustainable outcomes. The Southern Grampians and Glenelg Primary Care Partnership based in rural southwest Victoria has, for example, developed a strategic framework for local community climate change adaptation [62] . The Westernport and North East Greenhouse Alliances have undertaken similar local vulnerability and adaptation planning, informed by input from a wide range of local community, private and public sector organisations [63, 64] .
Resources to guide and inform similar local adaptive planning initiatives will be important, including:
• advice on the best ways of engaging individuals, communities and organisations in developing well informed responses and strategies;
• up to date, accessible information on local climate change impacts, scenarios and tipping points; and
• mechanisms for sharing learning about the most effective local and regional level actions.
While local level action to reduce socioeconomic vulnerability, physical and mental health impacts is essential for effective climate change adaptation, actions at the local level are often constrained by funding and policy environments determined by higher levels of government.
The climate change adaption strategy developed by the Western Australian Department of Health [35] is an example of the kind of state level policy response needed to ensure that social and mental health impacts of climate change are adequately addressed. Specific policy recommendations in this strategy are included in the areas of:
• legislation and regulatory reform;
• public education and communication;
• surveillance and monitoring;
• ecosystem intervention;
• infrastructure development; and
• health intervention.
Other areas of social and economic policy require similar attention. The best options to support individuals, workers, families and communities through economic structural adjustment and potential migration necessitated by climate change and climate policy, especially in drought effected or fossil fuel industry based communities, need to be established and implemented early to minimise economic and social exclusion.
Given the variation of climate change impacts across different areas and population, effective policy making and resource allocation to reduce mental health impacts will require a solid research base. Key research questions in relation to the impact of climate change on mental health include the following.
• What are the key mental health and mental health promotion impacts and implications of the most probable climate change scenarios? What are the implications of climate change for the key social and economic determinants of mental health and community wellbeing?
• What are the implications for particular localities and for the most vulnerable and excluded population groups?
• What are the key mental health and mental health promotion impacts of proposed climate change mitigation and adaptation strategies?
Issues of design and methodology will also be important considerations in developing an effective research agenda for understanding the social justice implications of climate change. How, for example, should participatory and collaborative research strategies be employed in the design and implementation of research projects? What kinds of indicators, data sets and data analysis techniques will be needed to predict and monitor the health and mental impacts of climate change? How can the results of research be most effectively communicated and translated in ways that rapidly and effectively inform public debate and policy choices? Interdisciplinary approaches to assessing risk, vulnerability and resilience of communities exposed to climate change impacts will also enhance policy development and planning. [65] .
In the long-term, hope and morale in the community about climate change is deeply intertwined with mental health promotion. For the community to be less pessimistic about the future requires a realistic understanding of what climate change means and what can be done. At a time when the predictions from our most credible scientists are becoming increasingly grave, those involved in mental health promotion need to pay close attention to the relation between evidence, hope and action.
At the deepest level, the debate about the consequences of climate change gives rise to profound questions about the long-term sustainability of human life and the Earth's environment. If our view about the future of human society and the planet is fundamentally pessimistic what does this mean for the way in which a sense of hope -or despair -for future generations impacts on the sense of individual and collective meaning and purpose?
On the other hand, the challenges of climate change adaptation may galvanise creative ideas and actions in ways that transform and strengthen the resilience and creativity of individuals and communities. Seligman's work [66] on positive psychology, with its focus on the relationship between mental health, hope and optimism, provides strong support for the potential for growth and transformation to emerge from the climate crisis. As a common threat, climate change may provide an impetus for collaborative action within communities, and indeed internationally. Climate change may unite communities in action against a common threat, or create social and political instability in competition for increasingly scarce environmental resources.
A broader debate is required about the relationship between ecological, economic and social justice principles and objectives. [65, 67, 7, 68] . The larger -and increasingly urgent -challenge is to begin to envisage and build social and economic relationships that are based on sustainable and just patterns of growth and consumption.
